Although colchicine has long been known to act as a mitotic poison, the nature of its action is not understood. The results of Lettr6 & Albrecht (1951) , showing that the effect of colchicine on mitosis in tissue culture could be reduced by the addition of adenosine triphosphate (ATP) to the medium, have drawn attention to the role of ATP in this process, and it has been suggested that it causes the mitotic spindle to contract by direct action on its constituents. Further, Benitez, Murray & Chargaff (1954) have shown that when ATP is added with colchicine to tissue cultures there is a decrease in the degree of mitotic arrest, although these workers found that the percentage of cells in the various phases of division in the presence of ATP was the same as that found in cultures to which no ATP had been added. The above evidence appeared to give ATP an important role in cell division and it seemed possible that, if the action of colchicine were primarily on the level of production of this compound, then the difference would manifest itself in the acid-soluble pool of ribonucleotides. For this reason measurements were made of the content of the various acidsoluble ribonucleotides in normal rat liver and in the livers of rats treated with colchicine. Further, in order to exaggerate such a difference, if one existed, measurements were also made of the effect of colchicine on the acid-soluble ribonucleotides in the livers of partially hepatectomized rats at a time after the operation when the maximum rate of cell division would be expected to occur. Finally, a comparison was made between the effect of colchicine and Myleran, another mitotic poison, on the acid-soluble ribonucleotides.
METHODS
Animalt. Adult male albino rats weighing about 200 g. were used. Those that were partially hepatectomized had the median and left-lateral lobes of the liver removed under ether anaesthesia as described by Higgins & Anderson (1931) .
Colchicine. Colchicine, purchased from British Drug Houses Ltd., was dissolved in water (conen. 500 pg./ml.)
immediately before use, and administered intraperitoneally in a dose of 1 mg./kg. body wt. It was given to partially hepatectomized animals 24 hr. after operation, i.e. at about the time when the maximum rate of mitosis in hepatic parenchymal cells would be expected.
Small portions of the livers of some of the partially hepatectomized animals were examined histologically; numerous arrested mitoses were seen in the animals treated with colchicine which confirms both that mitosis was going on in these animals and that the dose of colchicine used was effective.
Chemical analy8i8 of liver. Animals were killed by cervical dislocation and the acid-soluble nucleotides were extracted and separated by column chromatography by the method described by Hurlbert, Schmitz, Brumm & Potter (1954) . The concentrations of the acid-soluble ribonucleotides were calculated from the extinctions measured directly on the eluates, by using data published in Pabst Circular OR-10 (Pabst Laboratories, Milwaukee, Wis., U.S.A.). Where composite peaks were obtained, a value for the molar extinction coefficient, based on the composition of the peaks estimated from data available previously, was calculated.
RESULTS AND DISCUSSION Table 1 shows that, although most of the nucleotides appear to be unchanged by any of the treatments, there are notable exceptions in the adenosine family and the CMP-NAD fraction.
Treatment with colchicine leads to a twofold increase of the CMP-NAD peak both in the normal and regenerating livers. By inspection of the chromatogram the inerease in this fraction appears to be mainly due to NAD. The reason for this rise is not clear, although the observation by Gal (1938) that colchicine causes an inhibition of dehydrogenase activity may be significant in this connexion. A change in the NAD:NADH2 ratio in favour of NAD would lead to an increase of NAD in the acid-soluble ribonucleotide fraction, whereas the parallel decrease in the NADH2 would not be observed since this substance is destroyed by perchloric acid in the extraction procedure. However, even a complete conversion of NADH2 into NAD would not be sufficient to account for the observed rise, as the NAD: NADH2 ratio in rat liver is generally accepted to be about 3: 1 (Glock & McLean, 1954; Holzer, Busch & Kroger, 1958; Eichel & Spirtes, 1954) .
The most striking change in the pattern of adenine nucleotides is the 30-40 % decrease in the 'ATP' peak. This is a heterogeneous peak containing, in addition to ATP, UDP, CTP and UDPglucuronic acid. The decrease in this peak may be largely ascribed to a fall in the concentrations of ATP and UDP since there is a rise in the corresponding mononucleotides.
Similar changes are found in the UTP-GTP peak. Certainly there is a change of UTP in favour of UMP and this dephosphorylation also probably occurs with GTP. It is not possible from the results to determine whether the cytidine compounds are undergoing a similar dephosphorylation because of the small concentration of these compounds in the tissue. After 24 hr. of treatment with colchicine the 'ATP' peak has fallen even furtherbut the values for AMP and UMP have returned to normal levels: Thus at the shorter time-interval the main change is a general dephosphorylation resulting in an increase of the monophosphates at the expense of the triphosphates, whereas at the longer timeinterval there appears to be a catabolic breakdown which results in the depletion in the triphosphates alone, an effect which is particularly marked with the 'ATP' peak.
Whether the dephosphorylation of UTP and GTP is secondary to a lowering of the ATP concentration or whether it is due to an increased enzymic dephosphorylation cannot be determined from the present results; nor is it possible to determine whether the dephosphorylation is a result or a cause of the mitotic inhibition. Nevertheless, the finding that treatment with colchicine leads to a very significant reduction in the concentration of ATP in the tissue is consistent with those schemes which envisage a role for ATP in mitosis and for the idea that the inhibitory action of colchicine on mitosis is effected by its action on the concentration of tissue ATP. In this connexion it is interesting to contrast the effect of Myleran on the liver acid-soluble nucleotides with that of colchicine. Although Myleran is a powerful inhibitor of mitotic activity it has almost no effect on the concentration of any of the individual acidsoluble ribonucleotides, and it would appear that this substance may well produce its inhibitory effect by a mechanism different from that of colchicine. 2. Although. the treatment with drugs had little effect on the majority of the nucleotides, colchicine caused the concentrations of NAD and AMP to increase and those of ATP, GTP and UTP to decrease.
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